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HELICAL ANTENNA ELEMENT 

FIELD OF THE INVENTION 
Th e ^ .n— rela.es ,0 antenn,, genera.,, and more particularly ,0 
hefa , antenna e,eme„.s encapsulated in plasric and ,0 merhods of manure thereof 

BACKGROUND OF THE INVENTION 
Heltca, antenna elements encapsulated in plasric are we. known Some 
„ a c,„~ Parent 5 341 149 which describes an antenna rod with an 
— *** U 7 : tl>™er materia,. United Stare, Paten, ,4 69 ,,7, 

MtroM ~ ^^J^ hetween a retract* poattion and a 

„ prorractthle po S ,.,on. PCI WO ^ ^ fof ^ .„ g , 

variable reaelanee tuner. Untted States Patent 4, 
belica, anrenna wherein a so.id dielectric material is motion molded ,n.o 

1S — thlila, antenna element ,n plasric, bec.se the f 

ion process so as «o produce an antenna with consent frequency response. The 

20 that maintaining the pitch ana i«ifc 

sennas w„b the retired frequency response. H is common hnow a 
,m.„na has narrow band width Typicail, haning operattons are ap,,d to h 
b ef„re or afrer the encapsulation to f,ne tune the frequency response. However «ne « J 
the helica. coi, element is a cumbersome operation because the matena, 
25 .ypically a hard steel and it is difficult to cut a small amount of ware. 

SUMMARY OF THE INVENTION 

J0 pI0vMing a novel lethod and apparatus ,0 « a frequency response arier an encapsu.atton 
Pf0CKS " There is thus provided in accordance with a preferred embodiment of rite 
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element inserted in the coil, the support element being formed with a generally hollow core, 
and a dielectric tuning element inserted into said core, the tuning element having at least one 
adjustable dimension which when adjusted, provides a tuning of an antenna characteristic. 

In accordance with a preferred embodiment of the present invention, the tuning 
5 element has a plurality of grooves formed therein which define a plurality of sections which 
may be selectively removed from the tuning element. 

Preferably the helical antenna element is molded over with a plastic. The helical 
antenna element may be attached to a whip element. 

BRIEF DESCRIPTION OF THE DRAWINGS 
10 The present invention will be understood and appreciated more fully from the 

following detailed description, taken in conjunction with the drawings in which: 

Figs. 1 - 6 are simplified illustrations of a helical antenna element and a method 
of manufacturing therefor, in accordance with a preferred embodiment of the present invention, 
wherein: 

15 Fig. 1 is a simplified, exploded, partially sectional illustration of a portion of a 

helical antenna element, constructed and operative in accordance with a preferred embodiment 

of the present invention; 

Fig. 2 is a simplified, partially sectional illustration of assembling a whip element 

with a metallic member of the helical antenna element; 
20 Fig. 3 is a simplified illustration of an antenna subassembly of the helical 

antenna element with an overmold section formed by injection molding; 

Figs. 4 and 5 are simplified illustrations of a tuning element, constructed and 

operative in accordance with a preferred embodiment of the present invention, respectively 

before and after insertion into the antenna subassembly of Fig. 3; and 
25 Fig. 6 is a simplified illustration of a finished helical antenna element, 

constructed and operative in accordance with a preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
Reference is now made to Figs. 1 - 6 which illustrate a helical antenna element 
30 10 and a method of manufacturing therefor, in accordance with a preferred embodiment of the 
present invention. 

Helical antenna element 10 preferably includes a plastic coated whip element 12 
which is provided with a metal core 14, exposed at an upper end thereof. 
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A metallic member 20 is preferably provided which includes an npper barrel 22 
a recess 24 formed .herein, and a lower, hollow cylindrical flange 26 which protrudes 
torn barrel 22. Barrel 22 preferably has a larger Oder diameter rhan an outer dtanteter of 
flange 26. As seen in Fig. 2, exposed upper end 14 of whip element .2 is preferably inserted 
into flange 26 and crimped therewith, as seen a, reference numeral 27, thereby securing whtp 

element 12 to metallic member 20. 

A helical coil 30 (Figs. I and 2) is preferably connected to metallic member 20, 
snch as by screwing a lower end 32 of coil 30 into recess 24 and crimping metallic member 20 
ovef end 32. A dielecrie support member 40 formed with a generally hollow core 42 . 
preferably inserted into an upper end 34 (Fig. 1) of coil 30. Support member 40 may be 
constructed of materials such as a low loss thermoplasttc elastomer. Support member 40 ,s 
preferably screwed into coil 30 until 1. abuts metallic member 20. 

The above assembly is then placed in a mold (no. shown) for injeouon of a 
piastre ma.eria, over the assembly. The plastic material for injection molding may be seleaed 
L .he same families of plasrics/polymers suuable for support member 40. Durmg 
injection process, a me., rod (no, shown, is preferably tnserted into hollow core 42 ,n order ,0 
maintain concentricity durtng the mold process. As seen in Fig. 3, the moldmg process 
- produces an antenna subassembly with an overmold section 44. 

Referring now to Frga. 4 and 5, a dielectric tuning element 50 is pteferably 
, provided with a shoulder 52 Tuning element 50 may be constnacted from the same famtbes of 
Lctric plaattcs/polymers suitable for support member 40, and can be fabricated in a vartety 
of shapes and sizes. A plurality of grooves 54 are preferably formed along .umng element 50 
.hereby denning a plurality of sections 56 along the lengm of , umng element 50. As seen ,n 
Pig 5, .umng element 50 is preferably inserted into hollow core 42 of support member 40 un.,1 
s shoulder 52 sents against an upper surface 58 of overmold aectton 44. 

A. this point, the antenna subassembly can be tested to see if a frequency 
response is within reared limits. If the frequency response is no, within the required l,m,,s, 
tu „i„ s elemen, 50 can be removed, cu, along one of grooves 54 to remove one or more 

,„ amount of dielectric mated, ,ns,da ooi, 30, .hereby causing a frequency shut. The process of 
removing sections 56 is tepented unril the destred frequency response is obtained. The an.cnn 
^mbly with utntng element 50 in place is the. mserted into another injeotton mold (no. 
shown, .0 close the end of the ,n.e„na assembly w,.h an end cap 60, thereby completmg the 
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fabrieation of helical antenna element 10, illustrated in Fig. 6. Shoulder 52 of tuning element 
50 prevents material from entering into hollow core 42 during the molding process. 

It is appreciated that various features of the invention which are, for clarity, 
described in the contexts of separate embodiments may also be provided in combination in a 
5 single embodiment. Conversely, various features of the invention which are, for brevity, 
described in the context of a single embodiment may also be provided separately or in any 
suitable subcombination. 

It will be appreciated by persons skilled in the art that the present invention is 
not limited by what has been particularly shown and described hereinabove. Rather the scope 
10 of the present invention is defined only by the claims which follow: 
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CLAIMS 

What is claimed is: 

1 A helical antenna element comprising: 
a metallic coil; 

a dielectric support element inserted in said coil, said support element being 
formed with a generally hollow core; and 

a dielectric tuning element inserted into said core, said tuning element having at 
least one adjustable dimension which when adjusted, provides a tuning of an antenna 
characteristic. 

2 a helical antenna element according to claim 1 wherein said tuning element has 
a plurality of grooves formed therein which define a plurality of sections which may be 
selectively removed from said tuning element. 

15 3 a helical antenna element according to claim 1 or claim 2 wherein at least one 

portion of said helical antenna element is molded over with a plastic. 

4 a helical antenna element according to any of the preceding claims wherein said 

helical antenna element is attached to a whip element. 



10 



20 



25 



30 



5 A helical antenna element according to any of the preceding claims and wherein 
said tuning element comprises apparatus which substantially prevents material from entering 
into said hollow core during overmolding of a portion of said helical antenna element. 

6 A method for fine-tuning an overmolded helical antenna element comprising: 
performing a low preliminary tuning of said antenna element; 
overmolding at least a portion of said antenna element; 

inserting a tuning element into a portion of said antenna element to fine-tune 
said antenna element. 

7 a method according to claim 6 wherein said inserting causes a change in a 
frequency response of said antenna element 
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